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INTRODUCTION 

 

Bogota, a city with more than 7 million inhabitants and 2.5 million vehicles circulating daily. It is 

the capital of Colombia and where the largest workforce of the country is concentrated, therefore 

it is not only its inhabitants but a mass of floating population that is permanently part of the daily 

life in the streets of the city, which generates not only a challenge for the city in its own territoriality 

but also in its environment. Due to this situation, the Bogota-Region was created, composed of 

Bogota and 26 surrounding municipalities that impact and are impacted by all the situations that 

happen daily in the city. 

And as any capital city, Bogota has responsibilities with supply, sanitation, services, transportation 

and the impacts of all this operation within the environment. 

 

This is why the alliance for the reduction of emissions in logistic transport, aims to unite different 

sectors and organizations within the traditional movement of the city in order to generate and 

measure positive environmental impacts from various proposed activities. 

In Bogota, the environmental issue and specifically the air quality issue has been a constant 

reminder of the need to implement concrete actions to help mitigate the impact and create 

partnerships to help confront climate change at the local level. 

 

For this reason, thanks to the support of P4G our alliance has called on the private, public and 

academic sectors to take the initiative by seeking innovative opportunities for cooperation in 

which everyone can contribute and gain within their structures through mitigation actions, 

directly in the transport of cargo and logistics and thus generate reductions in the amount of 

CO2 generated and emissions of different polluting gasses into the environment. 

 

GOAL 

Develop a business strategy for freight transport that allows the measurement, monitoring and 

real-time monitoring of polluting emissions and logistics performance in 3 companies operating 

in Bogotá and implement capabilities that allow emissions reduction and logistics optimization in 

them. 

 

SUBOBJECTS 

● Carry out the installation of IoT devices in cargo vehicles, for the monitoring and 

measurement of GHG, particulate matter and opacity level generated by them, as well 

as the measurement of logistic performance indices of the companies. 



  

 

● Implement, consolidate and follow up on good practices in the cargo transport of 

companies, which will allow measuring their level of impact on the identified 

environmental and logistic indicators. 

● Develop and deploy a platform for acquisition, processing, storage and visualization of 

the data collected through the measuring devices. The platform will allow each 

participating company to have online and constant access to the indicators of the actual 

emission, environmental impacts generated, logistic performance indicators and the 

stakeholders to know the aggregate information of these variables. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

PROJECT DESCRIPTION 

We call the project "Clean Transport Pilot" thanks to the alliance between ProBogotá Region, 

EAN University, Universidad del Rosario, Universidad Nacional, ANDI (National Association of 

Colombian Businessmen), TIGO, Clarke Modet and Connect Bogotá with the support of P4G, 

with the aim of providing the city with data capture and analytical capabilities to solve urgent 

problems of the city. 

In this case, one of the most critical issues highlighted by the alliance is air quality and its negative 

impact on the health, biodiversity and quality of life of the people of Bogota. In order to address 

this situation and look for ways to counteract it, this project was proposed to measure and 

visualize greenhouse gases from cargo transportation, and promote good driving practices to 

make this activity more sustainable.  

Vehicles that transport cargo can account for between 40 and 45% of air pollution in major cities. 

The project seeks to establish a baseline of these vehicles, calculate what type of material they 

are emitting today, work with drivers in which they can be trained in their work and install sensors 

in the vehicles to understand the operation of driving in relation to the emission of polluting 

particles. 

To make this possible and launch a project of this type, a collaborative model was necessary in 

which each partner contributes its expertise. In this case, ProBogotá Region, Manuela Uribe, is 

the technical secretariat of the pilot and the articulation with environmental and transportation 

authorities and other stakeholders. ANDI is strategic in connecting the project with companies, so 

as to ensure that innovation and developments are applicable to the real sector. EAN, for its part, 

coordinates and leads the development of the internet of things device that allows data capture, 

while Universidad del Rosario develops the platform that allows easy visualization of the data.  

The Universidad del Rosario takes the data directly from devices installed in the vehicles and 

these are stored in a platform to be analyzed and processed, and, based on models, the 

emissions of the different pollutants are estimated. The results are displayed on a web platform 

and companies have access to specific information about their vehicles such as where they are, 

how much they are polluting, who is driving them. This information is also available to the general 

public in terms of indicators. 

Other major strategic allies of this pilot are SENA, which teaches the eco-driving course and good 

sustainable driving practices to those who operate the cargo vehicles; and Clarke Modet, which 

provided advice on intellectual property, taking into account that several allies are participating in 

the pilot by developing a specific part and it is important to know how the results can be used.  

Tigo Colombia, for its part, provided all the connectivity to be able to transfer the data obtained to 

the network and Amazon Web Services provided hosting, storage and processing to the needs 

found within the project. The results of this pilot are useful for the business sector because it 

allows companies to know their emissions in the logistics activity and can make decisions on 

sustainability to reduce the negative impacts that this activity can generate. For public policy 

makers, it allows them to monitor the contribution in emissions of the freight transportation activity 

and to design incentives, programs and financing mechanisms for the country to reduce 



  

 

greenhouse gas emissions. In addition, with this pilot, citizens will benefit from the improvement 

in air quality that will have positive impacts on health and the enjoyment of public space.  

SCOPE 

The scope of the "Clean Transportation Pilot" is composed of three levels, one of cooperation, 

one of product/market and one of dissemination and training. 

 

The first one consists of obtaining the commitment of important actors within the local panorama 

that are responsible for contributing to the pilot and carrying out the mitigation and control actions 

proposed by the pilot. These actors belonging to the public, private and academic sectors must 

create synergies that build a puzzle to achieve the big picture of a reduction in emissions by the 

cargo sector. 

 

The second level and the one that points directly to the goal of the alliance consists of the 

development of a technological and innovative system that allows the measurement of emissions 

generated in real time by freight vehicles. 

This system is composed of a digital platform, a visualization board, a physical device, and a 

mathematical model, all of which together perform the acquisition, storage, processing and 

presentation of emission data from the different vehicles in real time for the generation of decision 

making indicators. In addition, this system will demonstrate the traction of the product and the 

importance of having it in the market of logistics companies. 

 

The third level is the dissemination and training of good practices in the environment of the actors 

outside the alliance in the city and the direct training of the drivers of the logistics companies that 

test the product, this training on behalf of SENA. 

 

Finally, all together they form a product that can demonstrate the effects of the training of drivers 

and the commitment of private companies to reduce the amount of polluting gases they are 

generating in the city.  

THE PLATFORM 

We have designed a software architecture to capture, store, process, and visualize data. The 

architecture consists of two main layers: a batch layer to store and process offline data for 

analysis; and a speed layer to quickly capture, process, and visualize online data. This 

architecture allows us to implement different analysis algorithms to estimate vehicle emissions 

from the sensor data captured. On the batch layer, we calculate aggregations and indicators to 

populate several visualizations that require access to a large number of observations. At the same 

time, with the speed layer, it is possible to capture online data, which is then used to populate 

visualizations such as live maps and time series. 



  

 

The platform architecture includes 5 main modules: capture, stream processing, data lake, 

databases, and a REST API (Representational State Transfer Application Programming 

Interface). The architecture is shown in the figure below. 

 

 
Fig 1 Architecture diagram 

First, the capture module retrieves the data collected from IoT devices installed in vehicles 

through Monitor’s API and WebSocket (see section 2. b). Next, the stream processing module 

enables the online processing of the data received and its routing to storage facilities. We 

implemented these modules in Python 3.9, inside a Conda environment, Apache Kafka and 

Apache Flume. 

 

The data lake module, implemented in Apache Hadoop (HDFS+YARN) and Hive, stores the batch 

data and allows its extraction for further processing and analysis. Next, ETL (Extract, Transform 

and Load) scripts process the information from the data lake to estimate vehicle emissions (see 

section 2. d), including nitrogen oxides (NOx) and hydrocarbon (HC), which are then sent to the 

database module. 

 

The database module holds the online and offline data processing results using SQL and NoSQL 

solutions. We use PostgreSQL as an SQL database that stores the data produced by the batch 

layer and the data about users, vehicles, drivers, companies, and trips generated on the web 

front. A simplified relational model is shown in the next figure, where each rectangle represents a 

table in the database. On the other hand, we use Apache Cassandra and Memcached as NoSQL 

databases; the first supports the speed layer and saves online data for a day, while the second 

provides a cache layer to speed up several queries that require both online data and slowly 

changing data stored in the SQL database. 

 



  

 

  
Fig 2. Simplifield relational model 

Finally, the Rest API, written in Node JS, supports the web front through the collection of 

information and the exposure of the relevant information in the databases. To improve the security 

of routes with private information we implemented several middleware solutions to avoid undue 

access. The routes require a company’s identification code coherent with user id, a proper 

permission associated with the user, and a token that expires every 8 hours, all provided by 

signing in.  

 

The components described above are all deployed on Amazon Web Services using both staging 

and production environments, intended to have an operating version for the users as well as a 

version suitable to test new functionalities. In both environments the platform is divided across 

four EC2 instances, all with Ubuntu Server as operating system, with different security groups 

and a balanced load across instances, thus delivering consistent performance and security. The 

software components are distributed across servers as follows:  

 

1. Web front, Rest API (Node JS), PostgreSQL and Memcached. 

2. Kafka and Flume. 

3. HDFS and Hive. 

4. Kafka and Cassandra. 

 

Furthermore, we implemented an application load balancer to set up the SSL certificate and 

enable encrypted and secure connections, and a Route 53 service to set up the domain name for 

access via a standard web browser. A simple AWS architecture summary is displayed in the next 

figure. 

 



  

 

 
Fig 3. AWS Architecture diagram 

DASHBOARD 

We have designed and developed a web front that consists of two main parts: an interface for the 

general public, and a private interface for the companies participating in the pilot. All the views 

are currently functional and connected to the backend API, and with safeguards to guarantee the 

privacy of the data stored in the servers. The front was developed using ReactJS, a modern 

framework for web development, relying on several packages such as MaterialUI, React Icons, 

React Leaflet, etc. In order to make the platform more attractive and interactive to the users, we 

have carefully selected the color palette and features for each of the available functionalities. We 

devoted a significant effort to the responsiveness of all the views to enable smooth navigation 

from mobile devices such as cellphones and tablets. 

The private platform is available for company users, which include the roles of superuser, 

company admin, and company user. We have designed views that allow companies to register 

data regarding their cargo fleet including vehicles, drivers, and trips. We developed and tested 

the main menu, as well as the company, vehicle, driver, and trip views. Each view allows the user 

to view, create, modify, or delete items in the corresponding category. Access to each of these 

views is restricted by the user role. The information provided is captured, stored, and processed 

to complement the data obtained from the sensors in the vehicles. We have also developed the 

visualization views, including maps with several layers, indices, and historic data. Some 



  

 

screenshots of the private platform are attached below to illustrate the latest version of the 

application and its functionality.  

 

 
Fig 4. Plataform Log in 

 

 
Fig 5. Platform dashboard 

 



  

 

  
Fig 6. Platform Vehicle dashboard 

  

Among the different functionalities of the platform for the company users, they have access to a 

map that allows them to visualize the location of each vehicle in real time and follows the routes 

taken by them, including the information about the specific trip, vehicle identification, and driver. 

The user can also access details regarding the emissions estimation obtained from the data 

collected in real time.  

 
Fig 7. Platform map 

We have also developed a set of visualizations where the user can extract information about the 

company’s emissions. These include time series graphs that can be filtered by contaminant or 

kind of calculation, and indicators that provide information about contaminants, NOx or HC, per 



  

 

gallon consumed on trip, per kilometer, o per kilogram of initial load. These are illustrated in the 

following figure.  

  

 
Fig 8. Pollution emissions graphic 

 
Fig 9. Vehicle dashboard B 



  

 

 
Fig 10. Vehicle detail 

 

The public platform consists of mostly data visualization available for everyone. We developed 

six different views, among which four consist of graphics and maps; the other two are the home 

view, which provides general information about the project, and an about page that displays the 

development team, the companies involved in the project and the sponsor. 

 

 
Fig 11. Platform onboard 

  

Regarding the maps, one of them shows the cumulative emissions of the selected pollutant 

(NOx or HC) from the recorded data. Thus, it is possible to visualize the contribution to pollution, 

total or average, of the cargo vehicles during their journeys in the city. The second map is a 

choropleth one that shows the emissions of the chosen pollutant for each locality of Bogotá in a 

time window of at least one week. The map has up to five colors: blue for low emission; green 

for low medium emission; yellow for medium high emission; red high emissions; and black when 

no data are available. This map allows us to compare the contribution to pollution among 

localities in three different ways: total, per kilometer traveled and per gallon of fuel consumed by 

the vehicles in the study. An example of this map is shown below. 

 



  

 

 
Fig 12. Zone Map 

We also created other data visualizations. The first one shows the amount (in grams) of various 

pollutants emitted by all vehicles in the study over time, in time intervals of 15 minutes. The view 

consists of two graphs: one for the total emissions and another one for the average emissions, 

as shown below. 

 

 
Fig 13. NOx comparisson  

Finally, the second visualization shows different indicators of the total (cumulative) or average 

emissions of the selected pollutant over a given time interval. They represent emissions per 

hour of the day, emissions per day of the week and emissions per day of the week according to 

the period of the day (morning, afternoon, or evening). These graphs are displayed below.   



  

 

 

 
Fig 14. Bar graphic NOx  

IOT DEVICE 

Under the framework of the “Clean Transport Pilot” the partnership  lead by EAn university select 

the equipment installed in the vehicles that performs the reading and transmission of the different 

sensors provided by the vehicles. These are necessary to calculate the pollution variables as well 

as the data provided by the vehicles. All this data generated by the vehicle is published through 

a  web service that delivers both the real-time information of the vehicles and all the information 

generated by the system from the installation of the devices until the end of the pilot.  

 

 
Fig 15. Device components diagram 

 



  

 

The IOT device which brings together 4G connectivity, two GPS units, an accelerometer, a 

gyroscope and a module connecting to the data generated by the vehicle's computer.  This 

information is stored locally and transmitted to the cloud both in real time and in batch, thus 

ensuring the synchrony of information between the moving vehicles and the cloud. 

It collects the information generated and sends it to the cloud in data packets with the information 

sorted in data frames, second by second. 

The device manages the various operating modes that occur in a vehicle, such as ignition, 

shutdown, false ignition and battery discharge, among others. 

 

IOT M3 device specs data sheet. 

 

● Connectivity with the on-board computer. 

 Connection with the vehicles' computer through the following communication protocols.  

    * SAE J1850 PWM,VPW 

    * ISO 9141-2 

    * ISO 14230 KWP 

    * ISO 15765-4 CAN 

    * SAE J1939 CAN 

● Internet connectivity via a 4G modem  

● Geolocation through two GPS receivers that support the following geolocation systems. 

    * GPS 

    * GLONASS 

    * Galileo 

    * BeiDou 

● Integrated sensors 

* A three axis accelerometer 

* A three axis gyroscope 

* Temperature inside device 

● Eight digital inputs to monitor different sensors, e.g. door openings 

● Four 150 ma max. control outputs, perfect for controlling different types of devices, such 

as lights, sirens, switches, remotely. 

● Expandability to multiple analog-digital sensors via dedicated CAN network  

● Electronics designed and assembled with automotive-grade chips that meet design and 

manufacturing standards for vehicle-mounted hardware. 

● Electrical features 

○ Typical Low Consumption 12v 300mA 24v 150 mA 

○ Supply voltage range 6 - 36 V  

○ smart energy management 

■ On-Off vehicle detection 

■ cold start-up 

■ deep discharge 



  

 

● Operation 

○ fully automatic, does not require human interaction. 

○ real-time telemetry transmission 

○ Local and cloud data storage 

○ Automatic synchronization between device and the cloud  

● Dimensions 18 cm x 11 cm x 5.1 cm. 

￼ 

  
Fig 16. IoT Device installation kit

 

Fig 17. Electric diagram 

Connectivity validation protocol - installation of M3  device for Probogota pilot 

As part of the project for the implementation of good practices in eco-driving and preventive 

maintenance (the "Project"), the main objective in relation with the Agreement signed with 

PROBOGOTA, indicates that "there will be an installation of the IoT or data collection device(s) 

in the cargo vehicles (the "Device"), for the measurements and calculations of GHG (Greenhouse 



  

 

Gases), particulate matter and the level of opacity generated, as well as carrying out the 

measurement of logistics performance indexes of the companies interested in participating in the 

Project".  

In relation with the objective, the activities and technical scope for the effective installation of the 

device are listed below.  

Protocol validation phase 

1. Vehicle information:  

 

● Vehicle license plate 

● Engine displacement 

● Type of fuel used by the vehicle  

● Vehicle weight 

 

2. On-site vehicle inspection.  For this activity, it is necessary to make an on-site visit and 

inspection of the vehicle together with the vehicle maintenance manager of the company.  

 

● Review of communication port parameters, either OBD, J1939 or FMS.  

● Linkage (connection) to a device to determine the parameters delivered by the vehicle in 

its communications port in order to verify the following information by the technical team of the 

project: 

 

o Protocol used in vehicle 

o List of sensors reported by the protocol 

o Examples of the traces delivered by the protocol 

o Sampling frequency at which it is possible to obtain this data. 

 

3. Physical device connection. 

 

● The technical team of the project performs the connection of the device to the OBD, J1939 

or FMS port of the vehicle. For this activity, the vehicle's maintenance manager is required to 

accompany the entire verification process and resolve technical concerns on site.  

● The connection will be made in the ports provided by the manufacturer for this purpose, it 

is important to have the vehicle manuals that describe the connection to the OBD, J1939 or FMS 

port where the data connection is made. 

● The power connection of the device is made through a free auxiliary circuit that is activated 

by the vehicle's ignition signal. The electrical installation we propose has fuse and relay 

protections to ensure protection against short circuits and unwanted consumption.   



  

 

 
Fig 18. Electric diagram B 

● The connected device has electrical and electronic protections for installation in a vehicle, 

both at the level of electrical and data connections. 

Once the activities described above are completed, the technical team proceeds to install the 

device in the assigned vehicles, after coordination with the company and the vehicle maintenance 

manager.  

 

 

In the vehicle inspection process, typical sensor data for the ISO15765-4 and J1939 protocols are 

summarized in the following table: 

 

Speed Found in technical 

reviews 

Coolant 

temperature 

Found in technical 

reviews 

RPM Found in technical 

reviews 

Ambient 

Temperature 

Found in technical 

reviews 

Engine load Found in technical 

reviews 

Atmospheric 

Pressure 

Found in technical 

reviews 

Throttle position Found in technical 

reviews 

Battery voltage Found in technical 

reviews 

Inlet air pressure Found in technical Absolute engine Calculated 



  

 

reviews load 

Inlet air flow Found in technical 

reviews 

Fuel tank level Not found in technical 

reviews 

Inlet air temperature Found in technical 

reviews 

Air/fuel ratio Not found in technical 

reviews 

Catalyst 

temperature 

Found in technical 

reviews 

Oxygen sensor 

(lambda) 

Not found in technical 

reviews 

EGR Found in technical 

reviews 

Cycle open/closed 

signal 

Not found in technical 

reviews 

Ignition advance Found in technical 

reviews 

    

 

In the data capture process, i.e. in vehicles operating with the device installed, the above list is 

extended and the following tables describe the different parameters read by the device for the 

fleet. 

These parameters are divided into two protocols ISO 15765-4 and J1939 

 

Data Description Protocol Units 

Speed 

Speed of the vehicle as 
calculated from wheel or 
tailshaft speed. J1939 km/h 

Engine Fuel Rate Amount of fuel 
consumed by engine per 

J1939 L/h 



  

 

unit of time. 

Engine Instantaneous 
Fuel Economy 

Current fuel economy at 
current vehicle velocity. J1939 km/L 

Engine Average Fuel 
Economy 

Average of 
instantaneous fuel 
economy for that 
segment of vehicle 
operation of interest. J1939 km/L 

Engine Throttle Position 

The position of the valve 
used to regulate the 
supply of a fluid, usually 
air or fuel/air mixture, to 
an engine. 0% 
represents no supply and 
100% is full supply. J1939 % 

Engine Speed 

Actual engine speed 
which is calculated over 
a minimum crankshaft 
angle of 720 degrees 
divided by the number of 
cylinders. J1939 RPM 

Drivers Demand Engine 
Percent Torque 

The requested torque 
output of the engine by 
the driver. It is based on 
input from the following 
requestors external to 
the powertrain: operator 
(via the accelerator 
pedal), cruise control 
and/or road speed limit 
governor. Dynamic 
commands from internal 
powertrain functions 
such as smoke control, 
low- and high-speed 
engine governing; ASR 
and shift control are 
excluded from this 
calculation. The data is 

J1939 % 



  

 

transmitted in indicated 
torque as a percent of 
the reference engine 
torque. 

Actual Engine Percent 

Torque 

The calculated output 
torque of the engine. The 
data is transmitted in 
indicated torque as a 
percent of reference 
engine torque. The 
engine percent torque 
value will not be less 
than zero and it includes 
the torque developed in 
the cylinders required to 
overcome friction. J1939 % 

Engine Demand – 
Percent Torque 

The requested torque 
output of the engine by 
all dynamic internal 
inputs, including smoke 
control, noise control and 
low and high speed 
governing. J1939 % 

Engine Percent Load At 
Current Speed 

The ratio of actual engine 

percent torque 
(indicated) to maximum 
indicated torque 
available at the current 
engine speed, clipped to 
zero torque during 
engine braking. J1939 % 

Accelerator Pedal 
Position 1 

The ratio of actual 
position of the analog 
engine speed/torque 
request input device 
(such as an accelerator 
pedal or throttle lever) to 
the maximum position of 
the input device. This 
parameter is intended for 
the primary accelerator 
control in an application. 

J1939 % 



  

 

If an application has only 
one accelerator control, 
use SPN 91. 

  

For on-highway vehicles, 
this will typically be the 
operator’s accelerator 
pedal. Although it is used 
as an input to determine 
powertrain demand, it 
also provides anticipatory 
information to 
transmission and ASR 
algorithms about driver 
actions. 

Engine Intake Manifold 

#1 Pressure 

The gage pressure 
measurement of the air 
intake manifold. If there 
are multiple air pressure 
sensors in the intake 
stream, this is the last 
one in flow direction 
before entering the 
combustion chamber. 
This should be the 
pressure used to drive 
gauges and displays. J1939 kPa 

Engine Diesel Particulate 
Filter Inlet Pressure 

Exhaust back pressure 
as a result of particle 
accumulation on filter 
media placed in the 
exhaust stream. See 
SPN 3609 for better 
resolution. J1939 kPa 

Engine Intake Manifold 1 
Temperature 

Temperature of pre-

combustion air found in 
intake manifold of engine 
air supply system. J1939 C 

Engine Air Inlet Pressure Absolute air pressure at 
inlet to intake manifold or 

J1939 kPa 



  

 

air box. 

Engine Air Filter 1 
Differential Pressure 

Change in engine air 
system pressure, 
measured across the 
filter, due to the filter and 
any accumulation of solid 
foreign matter on or in 
the filter. 

  

This is the measurement 
of the first filter in a 
multiple air filter system. 
In a single air filter 
application, this is the 
only SPN used. Filter 
numbering follows the 
guidelines noted in 
section, Naming 
Convention For Engine 
Parameters. J1939 kPa 

Engine Exhaust Gas 

Temperature 

Temperature of 

combustion byproducts 
leaving the engine. J1939 C 

Engine Coolant Filter 
Differential Pressure 

Change in coolant 
pressure, measured 
across the filter, due to 
the filter and any 
accumulation of solid or 
semisolid matter on or in 
the filter. J1939 kPa 

Aftertreatment 1 Outlet 
NOx 

The amount of combined 

NO and NO2 in the 
exhaust entering the 
aftertreatment system 
measured by a NOx 
sensor at the 
aftertreatment outlet, 
represented in NOx 
molecule parts per 
million non-NOx 

J1939 ppm 



  

 

molecules in exhaust 
bank 1. 

Engine Inlet Air Mass 
Flow Rate 

Mass flow rate of fresh 
air entering the engine 
air intake, before any 
EGR mixer, if used. Flow 
rate of fresh air 
conducted to the engine 
cylinders to support 
combustion. J1939 kg/h 

Engine Exhaust Gas 
Recirculation (EGR) 
Mass Flow Rate 

Flow rate of gas through 
the EGR system. Flow 
rate of the exhaust gas 
being recirculated into 
the combustion air. J1939 kg/h 

Engine Coolant 
Temperature 

Temperature of liquid 
found in engine cooling 
system. J1939 C 

Engine Fuel 

Temperature 1 

Temperature of fuel (or 

gas) passing through the 
first fuel control system. J1939 C 

Engine Oil Temperature 
1 

Temperature of the 
engine lubricant. J1939 C 

Barometric Pressure 

Absolute air pressure of 
the atmosphere. J1939 kPa 

Cab Interior Temperature 

Temperature of air inside 

the part of the vehicle 
that encloses the driver 
and vehicle operating 
controls. J1939 C 

Ambient Air Temperature 
Temperature of air 

J1939 C 



  

 

surrounding vehicle. 

Engine Air Inlet 
Temperature 

Temperature of air 
entering vehicle air 
induction system. J1939 C 

Road Surface 
Temperature 

Indicated temperature of 
road surface over which 
vehicle is operating. J1939 C 

 

 

Data obtained by the device for the fleet in protocol ISO 15765-4 

 

Data Protocol Units 

Vehicle speed OBD km/h 

Mass air flow sensor (MAF) air 
flow rate OBD grams/sec 

Engine speed OBD rpm 

Calculated engine load OBD % 

Fuel pressure (gauge pressure) OBD kPa 

Accelerator pedal position D OBD % 

Relative throttle position OBD % 

Accelerator pedal position E OBD % 



  

 

Accelerator pedal position F OBD % 

Catalyst Temperature: Bank 1, 

Sensor 1 OBD C 

Catalyst Temperature: Bank 2, 
Sensor 1 OBD C 

Catalyst Temperature: Bank 1, 
Sensor 2 OBD C 

Catalyst Temperature: Bank 2, 

Sensor 2 OBD C 

Intake manifold absolute pressure OBD kPa 

Commanded EGR OBD % 

Intake air temperature OBD C 

Ambient air temperature OBD C 

Engine coolant temperature OBD C 

Absolute Barometric Pressure OBD kPa 

 

The availability of each data depends on the operation of each vehicle, so there are cases where 

in a vehicle there is data not present in another vehicle, depending on its brand, model year, etc. 

Although the information differs between different types of vehicles, each vehicle has its own set 

of data that describes the operation of the machine. 

Activities carried out for the installation of the devices: 

 



  

 

● Technical review of the vehicles to determine whether they are suitable for the project, for 

which purpose several visits were made to the facilities of the project participants, as summarized 

in the following table: 

 

 

Data Protocol Units 

Vehicle speed OBD km/h 

Mass air flow sensor (MAF) air 
flow rate OBD grams/sec 

Engine speed OBD rpm 

Calculated engine load OBD % 

Fuel pressure (gauge pressure) OBD kPa 

Accelerator pedal position D OBD % 

Relative throttle position OBD % 

Accelerator pedal position E OBD % 

Accelerator pedal position F OBD % 

Catalyst Temperature: Bank 1, 
Sensor 1 OBD C 

Catalyst Temperature: Bank 2, 

Sensor 1 OBD C 



  

 

Catalyst Temperature: Bank 1, 
Sensor 2 OBD C 

Catalyst Temperature: Bank 2, 

Sensor 2 OBD C 

Intake manifold absolute pressure OBD kPa 

Commanded EGR OBD % 

Intake air temperature OBD C 

Ambient air temperature OBD C 

Engine coolant temperature OBD C 

Absolute Barometric Pressure OBD kPa 

 

● Installation of the devices in the vehicles 

Once the vehicles suitable for the project were located, they were installed; the following table 

summarizes this activity. 

 

 

  

license 
plate Empresa Status 

installation 
date 

Serial Imei 
equipment 

Motor 
displacem
ent (C.C) 

Type of 
fuel 

Weight 
(Kg) 

1 TRJ-632 

POSTOB
ON-
EDINSA Installed 

4 - dic 
2021 

86110703
7196038 15000 Diesel 8670 

2 TRI-935 POSTOB
ON-

Installed 

6 - dic 86110703

15000 Diesel 8670 



  

 

EDINSA 2021 7234318 

3 TRJ-447 

POSTOB
ON-
EDINSA Installed 

16-dic-
2021 

86110703
7169225 15000 Diesel 8670 

4 FNL-834 

POSTOB
ON-
EDINSA Installed 

24 - dic - 
2021 

86110703
7196160 14945 Diesel 6622 

5 TRM-780 

POSTOB
ON Installed 

21 - nov -
2021 

86110703
7178747 7600 Diesel 6350 

6 TRM-782 

POSTOB
ON Installed 

21 - nov 
2021 

86110703
7209971 7600 Diesel 6350 

7 WPS-992 
POSTOB
ON Installed 

14 - nov 
2021 

86110703
7197374 6700 Diesel 6350 

8 WPS-993 

POSTOB
ON Installed 

14 - nov 
2021 

86110703
7146066 6700 Diesel 6350 

9 JKY-557 

POSTOB
ON Installed 

19 - dic - 
2021 

86110703
7219111 4580 Diesel 9760 

10 JKY-556 
POSTOB
ON Installed 

19 - dic -
2021 

86158504
2317584 4580 Diesel 9760 

11 SNX-689 

Operar 
Zenu Installed 

27 nov 
2021 

86110703
7168821 4009 Diesel 4350 

12 WGR-271 

Operar 
Zenu Installed 

17 - nov -
2021 

86110703
7196152 5193 Diesel 2800 

13 SNX-694 
Operar 

Installed 
20 - dic 86158504

4009 Diesel 4350 



  

 

zenu 2021 2314797 

14 SNZ-719 

Operar La 
Receta Installed 

20 - nov -
2021 

86110703
7180214 5193 Diesel 2800 

15 SJK-499 Terpel Installed 

11 - nov 
2021 

86110703
7225076 14945 Diesel 5443 

16 WNQ-874 Terpel Installed 

11 - nov 

2021 

86158504

2325694 6370 Diesel 4227 

17 SZZ-618 Terpel Installed 

15 - nov 
2021 

86110703
7234078 10831 Diesel 7000 

18 SMH-916 Terpel Installed 

15 - nov - 
2021 

86110703
7210383 10831 Diesel 7000 

19 JKV-269 Disan Installed 

06 - nov - 

2021 

86110703

7178283 2999 Diesel 2300 

20 JPO-336 Doria Installed 

13 - nov 
2021 

86110703
7201028 12540 NGVs 10200 

21 SWQ-335 

Ditransa - 
Noel Installed 

10 - dic - 
2021 

86110703
7209963 15000 Diesel 8670 

22 TAZ-094 Corona Installed 

15-12-

2021 

86110703

7153062 5193 Diesel 6400 

23 FSV-731 

Vanti-
Dragon Installed 

13-01-
2022 

86110703
7210508 9300 NGVs 17422 

 

 

 

Conclusions 



  

 

 

- Depending on the systems previously connected in the vehicles, the life time of the system 

and its condition, the installation conditions vary, therefore, it is important to make a technical 

inspection in each of the vehicles and also to carry out previous works to condition the vehicle 

networks for the connection of the systems. This in order to have a satisfactory installation and 

the least possible number of maintenance. 

However, the work of this CAN network preparation is beyond the objectives of this pilot, since it 

proposes an intervention in the vehicles as a preventive maintenance. For this reason it is 

necessary in future projects to take into account these aspects in order to coordinate with the 

companies who and how these maintenance works are done before the installation of the devices. 

 

- In the process of reviewing the fleet we found vehicles in different companies that did not 

allow to obtain vehicle data, for not having the necessary technology, in other cases we found 

vehicles that did have CAN communication networks, however they only use data with proprietary 

codes which we can not decode because it is proprietary information of the manufacturer, which 

is not public and therefore these vehicles do not apply for this type of project. 

 

- It is important to take into account that the systems are installed in work vehicles which 

are exposed to complex conditions, from the state of the vehicle itself, the state of the 

communications networks, the state of the cabling, the roads where it travels and the number of 

hours it works during the day. Therefore it must be taken into account that in certain vehicles visits 

are necessary for maintenance and adjustment of the system while the stabilization of the same 

is achieved. And once installed, it is important to schedule maintenance visits so that the system 

is always working properly. 

 

- We found that the device supports without problem the storage and sending of all data to 

the cloud and that the cloud itself supports the storage of this information and sending it to third 

parties through the Web Service and RestAPI and also allows scalability to larger projects without 

problems. 

MATH MODEL 

Any internal combustion engine will use fuel (gasoline, diesel or natural gas) as the main energy provider. 

The energy is recovered by the induced mechanical (kinetic) energy transferred to the pistons of the engine 

by the explosive combustion of the fuel.  

The process of combustion transforms the fuel material into different gases, which are byproducts. The 

amount of fuel consumption is directly correlated to the performance of the engine (torque) and the speed 

at which some parts of the engine move (crankshaft RPMs); at the same time, the amount of gases at the 

exhaust depends on the amount of fuel being used; therefore, there is a relationship between gaseous 

emissions and mechanical performance of the engine.  



  

 

To obtain a mathematical model that correlates the data obtained from the vehicle with its gaseous 

emissions, a calibration procedure was developed. The calibration procedure simulates engine operational 

conditions by mounting the vehicle on to a dynamometer. The dynamometer can be used to subject the 

vehicle to specific conditions, such as controlled loading conditions, under which the vehicle's response 

can be measured and such response recorded. With the dynamometer it is possible to generate “generic 

curves” for each vehicle that relate specific stress conditions, at multiple engine speeds, with the vehicle's 

operational parameters, recorded by the OBD, and with parameters of gaseous emissions measured at the 

exhaust.  

Calibration Procedure 

The Calibration procedure consists of two main parts. The first part is focused on determining the 

maximum value of torque (and power) that the engine can generate. For both cases, the 

dynamometer records at what engine speed (rpm) this condition occurs. The curves of Maximum 

Torque (in N.m) and Maximum Power (in hp or kW) correlated to engine speed (RPM) are 

recorded as they describe the mechanical behavior of each individual engine. 

 

Fig 19 Torque-Power diagram obtained for the calibrated vehicle 

Once the maximum power/torque of the vehicle has been determined, the second part of the 

calibrations proceeds with the emission calibration test. 



  

 

For this calibration, the gas measurement device must be installed in the exhaust pipe of the 

vehicle with all the probes included (CO2, CO, HC, NOx, O2) and the system ready to receive 

data. 

With the gas probes ready, the so-called “Constant Horsepower” test must be loaded onto the 

dynamometer. This test consists of bringing the engine to a specific power condition, at a 

particular rotational speed  engine revolutions). The test must be performed in, at least, four (4) 

engine speed conditions (the range depends on the Power Curve, given that the operational range 

of the engine is shown in that test). For our particular case, the rotational speeds analyzed were 

1600, 2000, 2200 and 2400 RPM based on the operational range (maximum torque range) 

discerned from the data shown in Fig No.1. 

For each of the engine speed conditions, readings from the gas emission system should be 

obtained at times when stable engine operation is achieved at different fractions of the maximum 

torque previously determined, (depending on the engine speed (RPM) these percentages might 

be different). With these data it was possible to generate the diagrams of gas emission vs. engine 

conditions for each gas, (thus, having its calibration). The diagrams for each gas are shown in the 

figure below. 

 

Fig 20. Brake Specific Gas Emission Diagrams (g/s) 

The calibration procedure was performed in a Chevrolet NKR II truck, 3.000 c.c. diesel engine at 

the Universidad de la Sabana Mechanical Engineering Laboratory on Dec 16, 2021. 



  

 

DRIVER TRANING 

The course aimed to train drivers of companies participating in the CLEAN FREIGHT 

TRANSPORT Project. The training focused on eco-efficient driving practices, in order to improve 

efficiency indicators and environmental improvement in driving and in vehicles performance on 

the distribution of the company’s commodities and products. 

This course was given by the Transportation Technology Center of SENA (National Learning 

Service), a public entity that offers training and programs focused on Colombia's economic, 

technological and social development.  

Six companies participated in the program through 25 drivers. It was developed virtually, with 24 

hours of training on the following topics: 

1. Recognizing vehicle systems and components according to their operation and manufacturer's 

parameters.   

2. Pre-operational inspection of the vehicle according to procedures, manufacturer's parameters 

and organization's policies.   

3. Review maintenance checklists according to regulations and protocols of the company.   

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

PROJECT EXECUTION 

DESCRIPTION OF ACTIVITIES 

SUBGOAL 1 

Sub-Goal 1 

(Outcome 1) 

Carry out the installation of IoT devices in cargo vehicles, for the 

monitoring and measurement of GHG, particulate matter and opacity 

level generated by them, as well as the measurement of logistic 

performance indices of the companies. 

activity 1.1 Define the logistic map of each 

participating company and 

establishing the impact produced by 

their product and vehicles in Bogotá 

The project ended with 8 

companies, each from different 

sectors and of different sizes. With 

each one of them we conducted a 

first level information survey in 

which we identified the key 

elements of the logistics map, 

starting point, route, type of cargo 

and weight. Thanks to this data we 

determined in which sections the 

companies converge and the 

dynamics of their cargo movement 

through the city. With this we 

reinforced our mathematical model 

by identifying the measurement 

zones, taking into account where we 

were going to have the greatest 

volume of data and where we were 

going to have individuality of data. 

activity 1.2 Establish the road corridor (s), and 

their characteristics, corresponding 

to the activity of the companies 

involved in the initiative 

Thanks to the construction of the 

logistics map and the establishment 

of the road corridors that were 

mostly used by each transport 

company, with this we were able to 

characterize them in order to get 

more out of the individual 

measurements in each vehicle, all 



  

 

this taking into account that it is not 

only the measurement but the exact 

time and moment in which it is 

measured. 

activity 1.3 Implement the measurement IoT 

device for GHG emissions, 

particulate matter, speed, time and 

fuel consumption 

After defining the global inventory of 

companies and vehicles that would 

participate in the clean 

transportation pilot, an analysis of 

connectors and connection 

protocols within each of the vehicles 

was performed in order to configure 

the iot device to the extent that it 

was able to perform the acquisition 

of data from them, this led to the 

development of hardware and 

software for the setup of the iot 

devices, and their correct link with 

the platform of each of the vehicles. 

to understand more about this point 

you can check the numeral 2d. 

activity 1.4 Install IoT devices in vehicles that 

will be monitored and activate data 

delivery 

In each case, an installation visit 

was made to the company owning 

the vehicle and the vehicle and 

device were calibrated at an 

automotive diagnostics center. In 

the end, 22 vehicles were installed. 

For more information on this point, 

please refer to section 2d. 

activity 1.5 Program the devices with an 

algorithm and establish the methods 

of data transmission to the server 

and the data analysis platform. 

The devices were programmed 

according to the characteristics of 

the communication protocols of 

each of the vehicles, for the 

acquisition of data we used c++ 

code. 

activity 1.6 Start link tests and baseline data 

collection 

The data link was made with the 

storage and processing platform, in 

this activity aws services were used 



  

 

in order to automatically scale the 

volume of data according to the 

client's needs. For this we linked 

through APIs various consumption 

services for each of the variables, 

hosted within the post by a 

temporary tag, then with that 

temporary tag were processed and 

to obtain the indicator was 

presented in the dashboard 

platform. 

activity 1.7 Collect the baseline data from the 

companies 

Support, maintenance and 

improvement of the system for 

sending data and updating the 

software of the devices during 

baseline data collection. 

activity 1.8 Collect the post good practices 

dataform the companies 

Support, maintenance and 

improvement of the system for 

sending data and updating the 

software of the devices during final-

line data collection. 

activity 1.9 Make a data cluster to divide the 

data from the baseline and post 

intervention 

We use data science techniques to 

divide the data, this step is 

important to be able to compare 

homologated data that allow to have 

clarity in the analysis and alignment 

of the information, for this virtual 

machines were mounted in aws that 

were grouping the data and sending 

each one to the corresponding 

cluster. 

activity 1.10 Follow up the installed devices and 

the transmission of data 

Installation and follow-up was 

performed as described in item 2d. 

 



  

 

SUBGOAL 2 

Sub-Goal 2 
(Outcome 
2) 

Implement, consolidate and follow up on good practices in the cargo 
transport of companies, which will allow measuring their level of impact 
on the identified environmental and logistic indicators. 

activity 2.1 Carry out the curricular design 
of courses in eco driving for 
cargo transportation 

in order to develop the pilot course 
curriculum, the alliance met with important 
companies in the sector such as HINO 
motors and vehicle manufacturers in order to 
find the right curriculum to build the course.  

activity 2.2 Perform the curriculum design 
of a course in maintenance 
plans for cargo transportation 

We allied with the national center of learning 
SENA, a public entity in charge of the 
technical education at national level to be 
able to co-create the course of eco 
conduction, with the support of their experts 
and the information collected by the alliance 
we were able to develop a theoretical virtual 
module and a practical classroom module, 
this with the purpose of being able to carry 
out the course under the conjuncture and to 
facilitate to the companies clients to accede 
with greater facility to the courses. 

activity 2.3 Make alliances with private 
companies with eco-driving and 
maintenance plans capabilities 
and maintenance plans 

We make alliances with HINO motorcycles 
and different parent companies for the 
realization of the courses. 

activity 2.4 Transmit the capacities of the 
private sector to the National 
Learning Service (SENA) for 
the installation of courses on its 
platform 

Six companies participated in the program 
through 25 drivers. It was developed 
virtually, with 24 hours of training on the 

following topics: 

1. Recognizing vehicle systems and 

components according to their operation 

and manufacturer's parameters.  



  

 

2. Pre-operational inspection of the vehicle 

according to procedures, manufacturer's 

parameters and organization's policies.  

3. Review maintenance checklists 
according to regulations and protocols of 

the company.   

activity 2.5 Train different industrial 
companies with high demand 
for cargo transportation in 
Bogotá. 

Six companies participated in the program 
through 25 drivers. The companies work in 

both services and product distribution. 

activity 2.6 Perform the analysis between 
baseline and post training data 
collection 

At the moment of writing this report, the 
mathematical functions and its application to 
the raw data is being implemented and there 
are no reportable results. Ince the results are 
obtained, they will be included in an 
addendum to this report. 

activity 2.7 Share the results with the 
companies and establish needs 
from the private sector 

This is a work in progress, the companies 
already have access to the data, but in the 
coming months the association will deliver an 
individual report for each of them on the 
performance of their vehicles and whether 
they have reduced their pollutant emissions. 

activity 2.8 Make a document to the public 
institutions of the city with 
recommendations for the 
implementation of the 
methodology to improve the 
GHG emissions in the region 

When the companies have the vehicle 
performance report and if the result shows 
positive results with respect to the reduction 
of polluting emissions, a document will be 
delivered to the public entities detailing the 
methodology to achieve the reduction. It is 
worth noting that during the execution there 
was permanent contact with public entities 
such as the Secretary of Environment and 
Mobility in which they always showed interest 
in the results, the implementation and 
democratization of the information with a view 
to implementing the system at city level. 

 

 



  

 

SUBGOAL 3 

 

Sub-Goal 3 

(Outcome 3) 

Develop and deploy a platform for acquisition, processing, storage 

and visualization of the data collected through the measuring 

devices. The platform will allow each participating company to have 

online and constant access to the indicators of the actual emission, 

environmental impacts generated, logistic performance indicators 

and the stakeholders to know the aggregate information of these 

variables. 

activity 3.1 Definition of platform requirements 

and processing capacity 

The definition is given through the 

identification of the visualization and 

operation needs to make the platform 

a site with all the characteristics 

required by the companies, the data 

management and the reading of the 

processed data, also in the case of 

the section of the platform open to all 

people, where some relevant data 

can be consulted. From there and 

according to the needs, the 

requirements for the construction of 

the platform are generated, thinking 

about the web design, the articulation 

with the data coming from the 

variables measurement system, the 

processing, the services, among 

others. According to this, the 

elements for processing are known 

and from there an architecture is built 

covering all the elements of 

development and implementation. 

activity 3.2 Implementation of the information 

architecture and the first layer of 

support data for the platform 

Having the architecture as a result of 

the previous activity, it is important to 

use the root account and start 

generating the developments of each 

of the elements asynchronously, at 

this point it is important to define the 



  

 

communication protocols between 

the measurement devices and the 

processing services and visual 

elements. 

activity 3.3 Implementation of Blackend 

programming and APIs for linking 

and receiving data from IoT devices 

Once the protocols are defined, the 

development of all the services 

related to the reception of the 

information that is being uploaded to 

an API begins, the connection, link 

and reception of the data that will 

later be the main input for the other 

services. 

activity 3.4 Implementation of Frontend 

programming and the design of the 

public and private control panel for 

companies and stakeholders 

In the development of all the visual 

and functional part, an identification 

of the pages is made according to the 

requirements and from there, all the 

development of windows, buttons, 

menus and visual objects in general 

is based, having on the radar the 

private part of the companies and the 

open data. Here the adaptation of the 

graphic elements, the correct 

interpretation of the graphics, among 

others, becomes important. 

activity 3.5 Data Link through APIs and link 

tests 

Already with a significant progress in 

the visual part and the services 

tested from the backend part, link 

tests are performed with the IoT 

devices in their beta version, from 

there the traceability of the 

information and its processing is 

performed to use it as a fundamental 

tool for the visualization dashboards 

in the web platform. 



  

 

activity 3.6 Capture, transmit, process and store 

the information collected in a secure 

way, and analyze it by creating 

indicators using differentiated 

dashboards for each participating 

company and a web dashboard for 

viewing aggregated data for 

interested parties. 

According to the real tests of 

operation, the data collected and 

processed to the visual elements are 

incorporated, here it is important to 

highlight that the link is made with the 

graphs, filters and other visual 

elements that should affect the data 

and make the query according to the 

processing that is being given. 

Accordingly, the data are stored and 

consulted under a security channel 

and the web security certificate (SSL) 

is incorporated to ensure that the 

information and users can use the 

platform securely. 

activity 3.7 Implement the link program that 

allows collecting information 

captured by IoT devices in real time 

When the first variable measurement 

equipment is installed in the vehicles 

under the 4G network, the period of 

linking, configuration and testing of 

the sending and receiving of 

information in real time begins, being 

the last stage of linking the hardware 

and software part. Errors are 

corrected at this stage and the 

equipment is ready for use. 

activity 3.8 Start-up of the private and public 

web viewing platform with access 

for participating companies and 

stakeholders 

The platform is now ready for use by 

companies and individuals who want 

to access the open data, at this point 

they can interact and give their 

feedback to finalize details of the 

visual and functional part. There is 

already a working input with all the 

connected elements, where users 

can interact. 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULTS 

Summary of results achieved (or not) as a result of the P4G funding and support  

Several objectives were achieved during the course of the project, which can be summarized as 

follows: 

a. Design, manufacture and operation of the Reader/transmitter device used to recover the OBD 

data from each and every vehicle. A portable device, it can easily connect to the OBD port and 

relay data each second. The device is equipped with a SIM card which utilizes the 4G cellular 

network to transmit data to a central receptor where they are recorded and stored. 

All hardware was specifically designed for that purpose, along with all software needed to connect 

to the network, classify and order the data, transmit the data and ultimately store the data. The 



  

 

devices were installed and remained installed for a period of 4 to 6 weeks; recording and 

transmitting data everytime the vehicle is in operation. The devices are 100% reusables and can 

be reinstalled in other vehicles. 

b. An interactive online platform in which every subscribed vehicle/fleet can be monitored in "real 

time", regarding, amongst other variables,its position, current and historical emissions behavior. 

The platform will show each individually registered vehicle to a particular user and requires a 

unique "login" authentication from the User. Many users can be registered and each user might 

have several vehicles registered under it. The platform can show data for each individual vehicle 

and fleet, according to needs. 

The administrator has access to all data for all users. A more detailed description of the platform 

and its capabilities is shown in section 2b. 

c. The project ran into a difficult situation while performing the calibration procedures due to 

difficulties regarding the operational status of the dynamometer/gas probes facilitated by the 

National Learning Services, (SENA), Partner Institution that provided the laboratory services.  

The maintenance time expected was too long and the Project began searching for an alternative 

provider. After a few weeks, the Mechanical Engineering Laboratory, at Universidad de la Sabana, 

provided a suitable (although smaller) dynamometer/gas probe service. After a litlle administrative 

processes, it was possible to calibrate one vehicle. 

The emissions are determined through the specific gas emission factors defined by the calibration 

procedure.  

3. At the moment of writing this report, the mathematical functions and its application to the raw 

data is being implemented and there are no reportable results. Ince the results are obtained, they 

will be included in an addendum to this report. 

The most important result is the proof that the system has traction and a viable market in which it 

can take place, the investment of private companies to be able to install the device and have 

access to the platform are proof of the interest that the logistics transport market has in having 

information systems to track and monitor its pollutant emissions. In addition, the permanent follow 

up with different public institutions and the support of SENA (The National Education Service) 

demonstrate the importance of the initiative and the solutions it provides to the critical air quality 

in Bogotá. 

In short, the trained drivers, the measured companies and all the people reached by the project 

are an example of the interest in the implementation of innovative solutions and the application of 

Industry 4.0 technologies in growing Latin American countries. 

 



  

 

 

 

 

 

 

 

FINDINGS AND NEW INITIATIVES 

The Clean Transport Project will definitely be of value for companies participating on it, in order 

to build its own bottom line of vehicle emissions but for us -Project allies- in future public policy 

advocacy conversations  with public sector and international cooperation stakeholders.  

 

Bogotá Local Government- trough the Secretary of Mobility and Secretary of Environment - is 

building multiple projects regarding energy transition focused on transportation changes. Pilot 

results will help us to participate in those climate strategies and partnerships bringing private 

sector contributions and updated numbers. 

 

As this Pilot is building a data platform that will allow companies and allies to analyze vehicle 

emission raw data, we are looking forward to work together with AGATA -Data Analytics Agency 

of Bogotá- not only to expand pilot platform life but in order to close the gap between data, 

knowledge and action. 

 

Moreover, ANDI is participating in “Giro Zero”, a partnership led by UK Pact, Universidad de Los 

Andes and Cardiff University that aims to include green logistics on cargo vehicles. Pilot results 

could help us to integrate new companies to this important partnership, going further the local 

impact. 

Finally, Pilot efforts to conduct an eco-efficient driving training in order to train companies drivers, 

will allow other companies  to improve efficiency indicators and environmental improvement in 

driving and in vehicles performance on the distribution of the companies commodities and 

products. Lessons learned and experienced gained through the course development are very 

valuable to other Associations and future partnerships.  

 

 



  

 

 

 


